Materials and Synthesis

Instrumentation.
1 H (500 MHz), 13 C (125 MHz) NMR spectra were recorded on Bruker AV500 spectrometers. 1 H NMR and 13 C NMR spectra used tetramethylsilane (TMS) as an internal standard in CDCl 3 . The molecular weight of polymers was measured by the GPC method (Viscotek TDA305 GPC), and polystyrene was used as the standard (THF as eluent). The particle size and zeta-potentials of Pdots in bulk solution was characterized by dynamic light scattering (Malvern Zetasizer NanoS).
TEM measurements were recorded on a transmission electron microscope (FEI Tecnai F20). UV-Vis absorption spectra were recorded with DU 720 scanning spectrophotometer (Beckman Coulter, Inc., CA USA) using 1 cm quartz cuvettes.
Fluorescence spectra and photostability of Pdots and Qdots in bulk aqueous solution were obtained using a commercial Fluorolog-3 fluorometer (HORIBA Jobin Yvon, NJ USA). Fluorescence quantum yields were measured using a Hamamatsu photonic multichannel analyzer C10027 equipped with CCD integrating sphere. ESI-MS spectra were obtained using a Bruker APEX Qe 47e Fourier transform (ion cyclotron resonance) mass spectrometer.
Materials. All the chemicals were purchased from Sigma-Aldrich and TCI America company. Qdot565 was purchased from life technologies company.
Synthesis of 4-methyl-3,5-diiodobenzaldehyde.
1
Powdered I 2 (3.04 g, 12 mmol) and NaIO 4 (0.86 g, 4 mmol) were added slowly to stirred 98% H 2 SO 4 (50 ml).
Stirring was continued for 30 min at room temperature to give a dark brown iodinating solution. p-tolualdehyde (1.5 g, 14 mmol) was added in one portion to the iodinating solution and the resulting solution was stirred for 5 h at room temperature. .3, 144.7, 140.7, 136.4, 135.5, 133.6, 129.9, 126.3, 98.7, 35.3, 24.9, 23.4, 23.0, 22.5 81, 152.20, 138.97, 130.17, 126.00, 121.43, 121.17, 55.50, 40.36, 40.01, 29.83, 29.41, 28.34, 26.32, 23.49 . mmol) of 9,9-Dioctyl-2,7-dibromofluorene and 12.8 mg (0.02 mmol) of 2,7-dibromo-9,9-bis (3-(tert-butyl hexylcarbamate) fluorene in 4.0 mL of a 1:1 mixture of toluene and DMF, then they were added dropwise into the above catalyst mixture. The flask containing this solution was covered with foil to protect it from light and the reaction mixture was refluxed for 3 days. 9 drops of iodobenzene was added to end-cap the polymer chain and the reaction was stirred for an additional 6 h at 70 ºC. The product was precipitated in 50 mL of a mixture of methanol and 10% concentrated hydrochloric acid, filtered and dried. 
Synthesis of PF5BODIPY565-
Synthesis of PF46BT4NH2. (Scheme S2).
Polymer is synthesized by palladium-catalyzed Suzuki coupling reaction from 9,9-dioctylfluorene and 4,7-Dibromobenzo[c]-1,2,5-thiadiazole. 335.05 mg (0.6 mmol) of 9,9-Dioctylfluorene-2,7-diboronic acid bis(1,3-propanediol) ester, 162.27 mg (0.552 mmol) of 4,7-Dibromobenzo[c]-1,2,5-thiadiazole, 30.65 mg (0.048 mmol) of 2,7-dibromo-9,9-bis(3-(tert-butyl hexylcarbamate) fluorene, 3 drops of aliquot 336, 15ml of 2M Na 2 CO 3 aqueous solution, 25ml of toluene were placed in a 50ml flask. The flask was evacuated and refilled with N 2 four times by using the freeze/thaw method and Pd(PPh 3 ) 4 (1.5 mol%) was added. The flask was further degassed four times, then reaction was heated to 110 ºC and stirred under N 2 . After 70 h 0.3ml of bromobenzene and 25mg of phenylboronic acid in toluene were added to end-cap the polymer chain and the reaction was stirred for an additional 2 h at 110 ºC respectively. The whole mixture was poured into 100 ml of MeOH, filtered, and washed with 0.2M of HCl. The precipitate was stirred in 50ml of acetone at room temperature for 24h and dried in vacuum oven to obtain dark yellow solid.
De-protection of amine group from the polymer was finished as the following procedure, polymer was dissolved in chloroform (50 mL) and TFA (0.8 mL) was added to remove protecting groups and generate amine groups. The mixture was stirred at room temperature overnight (in dark) and then washed with 10% NaOH aqueous solution three times. Organic phase was separated, concentrated to ca. 3mL, and then added into methanol (60 mL Crosslinking reaction of polymers. 1.4 ml of 1000 ppm PF5BODIPY 565-4NH2 THF solution, 2.6 ml of 1000 ppm PF46BT-4NH2 THF solution and 0.25 ml of 4000 ppm PSMA-8000 THF solution were added into a 25 ml flask, and then was stirred at room temperature at the dark state for 48 hrs. The polymer solution was ready to use for the preparation of Pdots.
Bioconjugation.
Bionconjugation was performed by utilizing the EDC-catalyzed reaction between carboxyl groups on Pdots' surface and amine groups The cell concentration was determined by microscopy using a hemacytometer.
Flow cytometry measurement.
For specific cell labeling with the narrow emissive Pdot-streptavidin (Pdot-SA), a million cells were blocked with BlockAid blocking buffer (Invitrogen, Eugene, OR, USA) and then were incubated sequentially with biotinylated primary anti-EpCAM antibody (used to label the cell-surface EpCAM receptors on MCF-7 cells) and 10 µg/mL (based on Pdots) Pdot-SA for 30 minutes each, followed by two washing steps using labeling buffer. Finally, the specifically labeled cells were fixed in 0.6 mL 4% (v/v) paraformaldehyde solution.
For the control labeling, no biotinylated primary anti-EpCAM antibody was added.
Flow cytometry measurements were performed on fresh samples with 106 cells / 0.5 ml, prepared following the procedure described previously. 
